Efficient synthesis of mosquitocidal toxins in Asticcacaulis excentricus demonstrates potential of gram-negative bacteria in mosquito control.
The control of mosquitoes with chemical insecticides pollutes the environment and leads to resistance in mosquito populations. Bacterial control of mosquito larvae with Bacillus sphaericus and Bacillus thuringiensis subsp. israelensis, which produce protein toxins, has proved useful, safe, and nonpolluting. These bacteria do, however, suffer from disadvantages, including rapid setting, UV sensitivity, and lack of persistance of spores, proteolysis of toxins, narrow host range, and high production costs. Here we show that the Gram-negative bacterium Asticcacaulis excentricus is a promising host for delivering toxins to mosquito larvae. Plasmid-transformed A. excentricus cells expressing the binary toxin of B. sphaericus exhibited toxicity to Culex and Anopheles mosquito larvae similar to that of the high-toxicity strains of B. sphaericus which produce several toxins. A. excentricus has potential advantages as a larvicide compared with the bacilli, especially persistance in the larval feeding zone, resistance to UV light, lack of toxin-degrading proteases, and low production costs.